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Maculardegeneration, meibomitisyuscleTramps Finucus ischarge(Crusting) -miyalgia, nasal
gonpestionanses neck pain, aiclearlens;opacityocularinjectionioptic atrophy; gptic disc
RUPpidg;opuGaerye abnormality, wpticisthiemoithage, Paresthesid, pharyngeal discomfort,
BliamyngitisTplotophiobid yphiotopsia?posterior sibeapsulariensiopacitypseutoexfoliation,  lens
gapsule;rashetinal hemorthage, thirigirhiEa tsaticerized opticinerye footonidfscutfiSinus
crssinusitisyskinmalignarit iedplasmysuboomiunctival Hemofthage, syeet ESTe; tendinitis,
EppErEspiratory ractinfection, Wrinatyzractinfection; Arolithidsis) yertigo;Wision clondy, visual
eldmerect sisualacmtydecreased yistat disturbanice isual figld ebnstrictionryisual
Qiscomtortyyitreous;opacity,vitreous depenration; Vitreous'détacliment; and Vomiitifig.
4

Other adverse reactions that have been reported with the individual components are listed below:

Dorzolamide - Allergic/Hypersensitivity: Signs and symptoms of systemic allergic reactions
including angioedema, bronchospasm, pruritus, urticaria; Body as a Whole: Asthenia/fatigue;
Nervous System: Paresthesia; i - ;Skn: Contact
dermatitis; Special Senses: o ;
Indocyclitis and transient myopia

Timolol (ocular administration) - Body as a Whole: Asthenia/fatigue~

Cardiovascular: ,Arrhythmia, syncope, heart block,
cerebral ischemia, worsening of angina pectoris,
palpitation, -pulmonary edema, claudication, Raynaud’s phenomenon, and
cold hands and feet; Digestive: . _ _ Anorexia Immunologic:
Systemic lupus erythematosus; Nervous System/Psychiatric: Increase in signs and symptoms of
myasthenia gravis, somnolence, insomnia, nightmares, behavioral changes and
psychic disturbances including - confusion, hallucinations, anxiety, disorientation,

nervousness, and memory loss; Skin: Alopecia; Hypersensitivity: Signs and symptoms of
§ystemic allergic reactions, including angioedema, urticaria, and localized and generalized rash;
Respiratory: Bronchospasm (predominantly in patients with pre-existing bronchospastic disease),
&hd respiratory failure: . £Endocrine: Masked symptoms of
hypoglycemia in diabetic patients (see WARNINGS); Special Senses: i

Ptosis, decreased corneal sensitivity; cystoid macular edema;
visual disturbances including refractive changes and diplopia; pseudopemphigoid; choroidal
detachment following filtration surgery (see PRECAUTIONS, General) and tinnitus; Urogenital:
Retroperitoneal fibrosis, decreased libido, impotence and Peyronie’s disease.

The following additional adverse effects have been reported in clinical experience with ORAL
timolol maleate or other ORAL beta-blocking agents and may be considered potential effects of
ophthalmic timolol maleate: Allergic: Erythematous rash, fever combined with aching and sore
throat, laryngospasm with respiratory distress; Body as a Whole: Extremity pain, decreased

Labeling
NDA 20-869 Cosopt (dorzolamide hydrochloride/timolol maleate ophthalmic solution)
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exercise tolerance, weight loss; Cardiovascular: Worsening of arterial insufficiency,
vasodilatation; Digestive: Gastrointestinal pain, hepatomegaly, vomiting;-mesenteric arterial
thrombosis, ischemic colitis; Hematologic: Nonthrombocytopenic purpura; thrombocytopenic
purpura, agranulocytosis; Endocrine: Hyperglycemia, hypoglycemia; Skin: Pruritus, skin
irritation, increased pigmentation, sweating; Musculoskeletal: Arthralgia; Nervous
System/Psychiatric: Vertigo, local weakness, diminished concentration, reversible mental
depression progressing to catatonia, an acute reversible syndrome characterized by disorientation
for time and place, emotional lability, slightly clouded sensorium, and decreased performance on
neuropsychometrics; Respiratory: Rales, bronchial obstruction; Urogenital: Urination
difficulties.

OVERDOSAGE
There are no human data available on overdosage with COSOPT.

Symptoms consistent with systemic administration of beta-blockers or carbonic anhydrase
inhibitors may occur, including electrolyte imbalance, development of an acidotic state,
dizziness, headache, shortness of breath, bradycardia, bronchospasm, cardiac arrest and possible
central nervous system effects. Serum electrolyte levels (particularly potassium) and blood pH
levels should be monitored (see also ADVERSE REACTIONS).

A study of patients with renal failure showed that timolol did not dialyze readily.

DOSAGE AND ADMINISTRATION
The dose is one drop of COSOPT in the affected eye(s) two times daily.

If more than one topical ophthalmic drug is being used, the drugs should be administered at least
ten minutes apart (see also PRECAUTIONS, Drug Interactions).

Labeling
NDA 20-869 Cosopt (dorzolamide hydrochloride/timolol maleate ophthalmic solution)
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HOW SUPPLIED
COSOPT Ophthalmic Solution is a clear, colorless to nearly coloriess, slightly viscous solution.

No. 3628 COSOPT Ophthalmic Solution is supplied in an OCUMETER?*, a white, opaque,
plastic ophthalmic dispenser with a controlled drop tip as follows:

NDC 0006-3628-03, 5 mL
NDC 0006-3628-10, 10 mL.

Storage :
Store COSOPT between 15 and 25°C (59-77°F). Protect from light.

MERCK & CO., INC., West Point, PA 19486, USA

Issue Date
Printed in USA

APPEARS THIS WAY
ON ORIGINAL

Labeling
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13 Recommendations
NDA 20-869, Cosopt (dorzolamide hydorchloride/timolol maleate ophthalmic solution)
is approvable if the deficiencies outlined below are satisfactorily addressed (see previous

review):

The following should be submitted:

1. Major labeling revisions consistent with this review.

2. A table for each of the Studies 1-6 (Protocols 44, 47, 63, 64, 43 and 58) showing
the number and percentage of patients with a 0, 1, 2 and >2 lines increase in visual
acuity from baseline and a 1, 2, and >2 line decrease in visual acuity.

3. Revised particulate matter specifications.

4 Revised stability conditions such that the relative humidity is <40% when the
temperature is at 25°C.

°S. A revised analysis of pupil measurements using consistent sources for the pupil
measurements (either all measurements from a perimeter or none from a
perimeter).

6. An explanation for the apparent imbalance in Cup to Disc ratios observed in
several studies should be submitted.

7. Revised Chemistry/Manufacturing information consistent with the Chemistry and
Microbiology Reviews.

8. A commitment to identify any impurities in the drug product which are greater

than during the stability studies.

Wiley A. Chambers, M.D.
Medical Officer, Ophthalmology

cc:  Orig NDA 20-869
HFD-550
HFD-340
HFD-550/PM/Gorski
HFD-830/CHEM/Ho
HFD-550/PHARM/Weir
HFD-550/MO/Chambers

NDA 20-869 Cosopt (dorzolamide hydrochloride/timolol maleate ophthalmic solution)



NDA 20-869
M.O. Review #3

Proposed trade name:

Established name:

Chemical name:

Active ingredients:

Inactive ingredients:

Preservative:

Applicant:

Pharmacologic Category:

Proposed Indication(s):

Medical Officer's Review of NDA 20-869

Submission dates:  2/25/98 & 3/4/98
Review completed:  3/4/98

Cosopt

Dorzolamide hydrochloride/timolol maleate ophthalmic
solution

(4S-trans)-4-(ethylamino)-5,6-dihydro-6-methyl-4H-
thieno[2,3-b]thiopyran-2-sulfonamide 7,7-dioxide
monohydrochloride, (S)-1-[(1,1-dimethylethyl)amino]-3-
[[4-(4-morpholinyl)-1,2,5-thiadiazol-3-yljoxy]-2-propanol
maleate (1:1) (salt)

Dorzolamide hydrochloride
Timolol maleate

Sodium citrate dihydrate USP ) nydroxyethyl
cellulose ~, mannitol sodium
hydroxide to adjust to pH 5.65.

. benzalkonium chloride (BAK)

Merck Research Laboratories
Merck & Co., Inc.

West Point, PA 19486

(215) 397-2905

Combination carbonic anhydrase inhibitor (CAI) and
p-blocker

COSOPT is indicated in the treatment of elevated
intraocular pressure in patients with open-angle glaucoma
or ocular hypertension who are insufficiently responsive to
beta-blockers (failed to achieve target IOP determined after
multiple measurements over time). The IOP-lowering of
COSOPT b.i.d. was slightly less than that seen with the
concomitant administration of 0.5% timolol b.i.d. and 2.0%
dorzolamide t.i.d. (see CLINICAL PHARMACOLOGY,
Clinical Studies).

NDA 20-869 Cosopt (dorzolamide hydrochloride/timolol maleate ophthalmic solution)



FDA Question:

2. A table for each of the Studies 1-6 (Protocols 44, 47, 63, 64, 43, and 58) showing the number and
percentage of patients with a 0, 1, 2, and >2 lines increase in visual acuity from baseline and a 1, 2, and >2
line decrease in visual acuity.

Merck Response: .
Tables 2-1 and 2-2 present the requested information for the double-masked studies and
for the open-label extensions, respectively. The great majority of the patients in all
treatment groups in all studies were measured to have a change in visual acuity of within
+/- 1 line; this is within the published test-retest repeatability of visual acuity testing.
Only small numbers of patients were measured to have a change in visual acuity of 2
lines or greater and there was no discernible pattern across the studies and between the
treatment groups.

Number (%) of Patients With Changes in Visual Acuity Baseline to End of Double-Masked Period

Lines Improved No Lines Worsened
Study Treatment 3 2 1 Change 1 2 3 Total
43 Combination 0 0 6 79 28 5 2 120
© © (¢ (66 23 @ O
Concomitant 0 2 4 78 28 8 1 121
@ @ @ 69 @2 O O
4 Combination 0 0 7 91 13 1 2 114
© © (© (0 am @ @
Dorzolamide 0 0 5 90 15 5 3 118
©@ (© @ (@ a3y @ @
Timolol 0 1 4 88 19 3 2 117
@ @O @ @) 1 3 @
47 Combination 0 3 6 69 28 6 1 113
@ & G (¢ 2 6 O
Dorzolamide 1 2 9 72 24 1 0 109
M @ 6 (66) @2 O ©
Timolol 0 2 9 69 23 6 2 111

© @ @& (©) ey 6 @
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58 Combination

Concomitant

63 Combination

Dorzolamide

Timolol

~

64 Combination

Dorzolamide

Timolol

NDA 20-869 Cosopt (dorzolamide hydrochloride/timolol maleate ophthalmic solution)
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Study 43 - Visual Acuity Change

I | j i ]
+>2 1 No Change -1 -2 <-2

[ ]

Combo - 3 month . Concom - 3 month
Combo - 12 month - Concom - 12 month

Combo - 3 mon 0 Q ] 78 28 5 2
Concom - 3 mo (4 2 4 78 28 ] 1
Combo - 12 mo 0 1 ] 54 3s 4 3
Concom - 12m 1 4 2 &7 26 L] 3
Study 44 - Visual Acuity Change
100
80
60
40
20
0 T T | T
+>2 2 1 No Change -1 -2 <-2
Combo - 3 month . Dorzolamide - 3 month
- Timolol - 3 month . Combo - 12 month
B oorzolamide - 12 month ]  Timolol - 12 month
Compbo - 3 mon - ] 7 o1 13 1 2
Dorzolamide - 0 5 ! 15 ] k
Timolol - 3 mon J 1 4 38 19 3 2
Combo - 12 mo 0 ] 10 [+ 17 ] 2
D ide - [} [ 8 81 19 4 7]
Timolo!l - 12 mo 0 1 4 75 20 4 1
Reviewer’s Comments: The groups are reasonably equally balanced.
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FDA Question:
3.

Reviewer’s Comments: Acceptable.

FDA Question:
4. Revised stability conditions such that the relative humidity is <40% when the temperature is at
25°C.

Merck Response:
As noted in the original NDA stability protocol on page C-82, our current stability
commitment for commercial product is in line with your request for long term stability
conditions for production lots to be 25°C + 2°C/40% + 5%. Page C-82 is provided in
Attachment I for your convenience.

Reviewer's Comments: Acceptable, although it was noted that not all of the stability data
submitted in this NDA was collected under these conditions.

NDA 20-869 Cosopt (dorzolamide hydrochloride/timolol maleate ophthalmic solution)



FDA Question:
5. A revised analysis of pupil measurements using consistent sources for the pupil measurements
(either all measurements from a perimeter or none from a perimeter)

Merck Response:
... The’ perimeters both measure
the patient's pupil diameter automatically . but this measurement

can be overridden by inputting the pupil diameter manually. We queried sites that used
about procedure for measurement
We quened 5 sites (International) in Protocol 044 about
measurement procedure

The table provides information by site and by patient within each of the 6 Phase III
protocols, as well as totals. For the tabulation of sites, the column headings are: number
of sites reporting pupil measurements which were hand generated
number of sites with pupils consistently measured by the

or other method , number of sites who had both- i
machines available and who used both machines within a patient, number of sites who
had machines but used the same machine for a given patient, and total
number of sites in the protocol. Sites withthe’ who reported hand
measured pupil size are included in the column.

Merck's Conclusion: The vast majority of sites (114/127 or 90%) and patients (1640/1726
or 95%) strictly reported hand generated pupillary measurements. The two "pure” studies
(043, 047) showed no differences among groups, whereas the study with the majority of
inconsistently measured patients (064) did show a small but significant difference. The
conclusion that COSOPT does not affect pupil size, based on comparisons across groups,
is supported by the data.

Reviewer’s Comments: This is a reflection of poor study monitoring. Differences in
methods are likely to blur small differences. Large differences

should have been detected, but the labeling should not state that
there were no differences.

NDA 20-869 Cosopt (dorzolamide hydrochloride/timolol maleate ophthalmic solution)



FDA Question:
6. An explanation of the apparent imbalance in Cup to Disc ratios observed in several studies should
be submitted.

Merck's Response:
For the double-masked treatment periods for all of the Phase III studies, the optic nerve
cup/disc ratio was measured at the Baseline examination (Day 1) and at the poststudy
examination. The number of patients with an increase of 0.2 or greater in the cup/disc
ratio was 0.7%, 0.9%, 1.2%, and 2.5% in the concomitant, dorzolamide, timolol, and
combination groups, respectively. Glaucoma is a chronic, slowly progressive disease in
which meaningful changes in the cup/disc ratio are not observed with the timeframe of
these studies (i.e. 3 months). Thus, the differences seen between the treatment groups are
not considered meaningful.

e

This conclusion is supported by the visual field data which were also collected at the
Baseline examination (Day 1) and at the poststudy examination. For the double-masked
Phase III treatment periods, the incidence of emergent or worsening defects was
comparable in all treatment groups (23.0% for concomitant, 23.6% for dorzolamide,
22.6% for timolol, and 22.3% for combination). If the changes in the cup/disc ratios were
significant, this should be reflected by a difference between treatment groups in the
incidence of emergent or worsening visual field defects. Rather these visual field changes
are considered to reflect the fluctuation that is often observed in the clinical course of
glaucoma patients.

Reviewer’s Comments: The visual field information is not helpful because it was collected
using different perimeters. The trend toward a higher percentage
of patients with an increasing cup/disc ratio in the combination
group compared to the concomitant group is not encouraging, but
not enough by itself to disapprove the drug product.

APPEARS THIS WAY
ON ORIGINAL
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FDA Question:
7. A commitment to change the cap color to blue.

Merck Response:
The selection of the cap color (yellow) for Ophthalmic Solution COSOPT was based on
the guidance of the American Academy of Ophthalmology (AAO) as published in the
1996 Facts and Comparisons. Refer to page A-24 of the NDA for further information on
cap color selection. This page is provided in Attachment II for your convenience.
Additionally, in a Policy Statement dated March 12, 1997, the AAQ presented a similar
proposal for a color coding system for caps and labels of topical ocular medications.

During a meeting held on February 2, 1998 in Rockville, MD between the FDA and
Merck it was learned that a new guideline from the AAO was anticipated. It is our
understanding this guideline will require that combination f3-blockers be identified with a
blue color. As discussed at this meeting, Merck plans to convert the ophthalmic products
currently packaged in multiple presentations into a single presentation and to consolidate
the manufacturing of these products to one site. As part of this One-Worldwide Image
(OWI) initiative, Merck commits to adhere to the guidance set forth by the AAO as it
appears when published. In anticipation of this new guidance, Merck will begin
preparations to meet this commitment.

Reviewer’s Comments: Acceptable.

APPEARS THIS WAY
ON ORIGINAL
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FDA Question:
8. A commitment to identify any impurities in the drug product.

Merck Response:
As indicated in the NDA, page C- 16 (see Attachment IIT), Merck has identified all of the
impurities considered to arise from the potential degradation of the drug product. In
addition, all testing of drug product at time zero and in our stability studies has shown no
impurities other than those identified in our submission. In line with these data,
Merck commits to identify any impurities in this drug product.

In principle, Merck follows ICH guidelines on "Impurities in New Drug Products"” to
determine the level at which identification of other impurities in the drug product is
required. This guideline establishes the identification of impurities based on the
maximum daily dosage of the active ingredients. Using this approach, Merck would
typically identify any unspecified impurity in Ophthalmic Solution COSOPT

Because your request for identification of any impurities in the drug product is
beyond the recommendations of ICH, Merck would appreciate the opportunity to discuss
this with you in the future as it may have a significant impact for other drugs in our

ophthalmic product line.
Reviewer’s Comments: Acceptable. Identification at the level is expected for all
ophthalmic drug products.
FDA Question:
9. One set of regulatory specifications for the drug product release and stability testing should be

specified. Please identify the regulatory specifications.

Merck Response: -
The specifications for Release and Control (stability) for Ophthalmic Solution COSOPT
are listed in Section C, pages 14 - 17 of the NDA. All of these are considered regulatory
specifications. Please note that the specifications identified as "control” are those which
apply throughout the shelf-life of the product. To avoid further confusion, we have
revised Pages C-14 through C-17 to indicate "shelf-life" rather than "control”. These
revised NDA pages are provided in Attachment ITI.

Reviewer’s Comments: Acceptable.

NDA 20-869 Cosopt (dorzolamide hydrochloride/timolol maleate ophthalmic solution)
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FDA Question:

10.

With respect to the stability studies:

a. We request that the first three production lots be put on long term stability program not
the early three production lots.

b. Your protocol for reduced testing after three years of drug production is not acceptable.
The drug product should be tested at 3 and 9 month time points also. Reduced stability
testing requires submission of a prior approval supplemental application containing
supportive data.

c. Orientation of samples on stability study was not specified. Samples on stability program

should be stored upright and inverted or horizontally.

d Please identify the resins (Type and supplier) for the caps used in the manufacture of the
market container stability batches.

e Theresin used for the tips for the stability batches is not the same as that
to be used for the market product. Please explain.

Merck Response:

Three validation lots of Ophthalmic Solution COSOPT manufactured at production scale have
been placed on long term stability. These lots are intended for marketing, post-approval. The
stability protocol has been reworded to reflect the inclusion of "the first three production lots"
rather than “three early production lots”. Provided in Attachment IV is the revised stability
protocol.

Stability batches will be tested according to the schedule listed in the initial production stability
protocol which includes testing at 3 and 9 month time points. Should Merck wish to proceed with
a reduced testing schedule once the stability profile of the product has been established, a prior
approval supplement will be provided. The protocol has been revised to delete reference to
reduced long term stability and is provided in Attachment IV.

The Market Container Stability Studies were stored in the upright position. Long-term stability
samples for production lots will be stored in both upright and inverted positions, and data will be
reported in the Annual Reports.

The caps used in all of the market container stability batches were manufactured by

The Stability Batch
Manufacturing Reports have been revised to include reference to this resin and are provided in
Attachment V.

The Stability Batch Manufacturing Report for each of the Market Container Stability Studies
inadvertently lists as the resin used to manufacture the dropper tips. The actual
resin used to manufacture these tips was resin, which is
consistent with the tip resin to be used for production lots. We have corrected these reports and
have provided the revised copies in Attachment V.

Reviewer’s Comments: Acceptable, pending review by Chemist.

NDA 20-869 Cosopt (dorzolamide hydrochloride/timolol maleate ophthalmic solution)
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FDA Question:

1l. The microbiological test methods (inoculation methods, medium, temperature, time) were not
included in the bioburden test procedure for the bulk solution, (pages 619-621 of
the amendment).

Merck Response:

Since the active ingredient solution is manufactured separately from the

hydroxyethylcellulose (HEC) solution, bioburden is tested in two parts.

Provided in Attachment VI are the procedures used for the determination of the
bioburden in the HEC solution and in the active ingredient solution.

Reviewer’s Comments: Acceptable, pending review by the Microbiologist.

FDA Question:
12. With respect to the descriptions of the filtration process for the solution containing the active

ingredients.

Merck Response:

NDA 20-869 Cosopt (dorzolamide hydrochloride/timolol maleate ophthalmic solution)
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11 Labeling Review
Reviewer's Comments: Labeling recommendations after receiving comments from the

applicant are identified below. Recommended deletions are
identified by a-strtkeonttime: Recommended additions are

identified in ffading.
COSOPT®
(dorzotamide hydrochioride-timolol maleate ophthalmic solution)
Sterile Ophthalmic Solution
DESCRIPTION

COSOPT (dorzolamide hydrochioride-timolol maleate ophthalmic solution) is the combination of a topical
carbonic anhydrase inhibitor and a topical beta-adrenergic receptor blocking agent.

Dorzolamide hydrochioride is described chemically as: (4 S-trans)-4-(ethylamino)-5,6-dihydro-6-methyl-4 H-
thieno[2,3-b]thiopyran-2-sulfonamide 7,7-dioxide monohydrochloride. Dorzolamide bydrochloride is
optically active. The specific rotation is:

{a} 25°C {C=1, water) = ~ -17°,
405 nm

Its empirical formula is C10H16N204S3+HC! and its structural formula is:

Dorzolamide hydrochloride has a molecular weight of 360.91. it is a white to off-white, crystalline powder,
which is soluble in water and slightly soluble in methanol and ethanol.

Timolol maleate is described chemically as: (-)-1-(tert-butylamino)-3-[(4-morpholino-1,2,5-thiadiazol-3-
yl)oxy}-2-propanol maieate (1:1) (salt). Timolol maleate possesses an asymmetric carbon atom in its
structure and is provided as the levo-isomer. The nominal optical rotation of timolol maleate is:

fa) 25-C ININHCIO = 5) = ~12.2-.
405 nm

Registered trademark of MERCK & CO., Inc.
COPYRIGHT © MERCK & CO., Inc., 1997
Al rights reserved

NDA 20-869 Cosopt (dorzolamide hydrochloride/timolol maleate ophthalmic solution)
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Its molecular formula is Cy3H24N402S+CH,O, and its structural formula is:

n “n o T‘:

N N | : NG — COOH
O . —OC. Y

\_/ ® “f;' o L L

Timolol maleate has a molecular weight of 432.50. It is a white, odoriess, crystalline powder which is
soluble in water, methanol, and alcohol. Timolo! maleate is stable at room temperature.

COSOPT is supplied as a sterile, isotonic, buffered, slightly viscous, aqueous solution. The pH of the
solution is approximately 5.65%8ndahesmolarty;is 2425323 MOsM. Each mL of COSOPT contains

20 mg dorzolamide (22.26 mg of dorzolamide hydrochloride) and 5 mg timolol (6.83 mg timolol maleate).
Inactive ingredients are sodium citrate, hydroxyethyl cellulose, sodium hydroxide, mannitol, and water for
injection. Benzalkonium chioride 0.0075% is added as a preservative.

CLINICAL PHARMACOLOGY
Mechanism of Action

COSOPT is comprised of two components: dorzolamide hydrochloride and timolol maleate. Each of these
two components decreases elevated intraocular pressure, whether or not associated with glaucoma, by
reducing aqueous humor secretion. Elevated intraocular pressure is a major risk factor in the
pathogenesis of optic nerve damage and glaucomatous visual field loss. The higher the level of
intraocular pressure, the greater the likelihood of glaucomatous field loss and optic nerve damage.

Dorzolamide hydrochloride is an inhibitor of human carbonic anhydrase i, Inhibition of carbonic anhydrase
in the ciliary processes of the eye decreases aqueous humor secretion, presumably by slowing the
formation of bicarbonate ions with subsequent reduction in sodium and fluid transport. Timolol maleate is
a beta, and beta, (non-selective) adrenergic receptor blocking agent that does not have significant intrinsic
sympathomimetic, direct myocardial depressant, or local anesthetic (membrane-stabilizing) activity. The
combined effect of these two agents administered as COSOPT b.i.d. results in additional intraocular
pressure reduction compared to either component administered alone, but the reduction is not as much as
when dorzolamide t.i.d. and timolol b.i.d. are administered concomitantly (see Clinical Studies).

Pharmacokinetics/Pharmacodynamics

Dorzolamide Hydrochioride

When topically applied, dorzolamide reaches the systemic circulation. To assess the potential for systemic
carbonic anhydrase inhibition following topical administration, drug and metabolite concentrations in RBCs
and plasma and carbonic anhydrase inhibition in RBCs were measured. Dorzolamide accumulates in
RBCs during chronic dosing as a result of binding to CA-Il. The parent drug forms a single N-desethyl
metabolite, which inhibits CA-ll iess potently than the parent drug but also inhibits CA-I. The metabolite
also accumulates in RBCs where it binds primarily to CA-1. Plasma concentrations of dorzolamide and
metabolite are generally below the assay limit of quantitation (15nM). Dorzolamide binds moderately to
plasma proteins (approximately 33%).

NDA 20-869 Cosopt (dorzolamide hydrochloride/timolol maleate ophthalmic solution)
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Dorzolamide is primarily excreted unchanged in the urine; the metabolite also is excreted in urine. After
dosing is stopped, dorzolamide washes out of RBCs nonlinearly, resulting in a rapid decline of drug
concentration initially, followed by a slower elimination phase with a half-life of about four months.

To simulate the systemic exposure after long-term topical ocular administration, dorzolamide was given
orally to eight healthy subjects for up to 20 weeks. The oral dose of 2 mg b.i.d. closely approximates the
amount of drug delivered by topical ocular administration of dorzolamide 2% t.i.d. Steady state was
reached within 8 weeks. The inhibition of CA-ll and total carbonic anhydrase activities was below the
degree of inhibition anticipated to be necessary for a pharmacological effect on renal function and
respiration in healthy individuals.

Timolol Maleate
in a study of plasma drug concentrations in six subjects, the systemic exposure to timolol was determined
following twice daily topical administration of timolol maleate ophthalmic solution 0.5%. The mean peak
plasma concentration following moming dosing was 0.46 ng/mL.

Clinical Studies

Clinical studies af 3 to 15 months duration were conducted to compare the I0P-lowering effect effect Bver
e poursemtitie day of COSOPT b.i.d. (dosed moming and bedtime) to individually- and concomitantly-
administered 0.5% timolo! {b.i.d.) and 2.0% dorzolamide (b.i.d. and t.i.d.) The IOP-lowering effect of
COSOPT b.i.d. was greater (1-3 mmHg) than that of monotherapy with either 2.0% dorzolamide t.i.d. or
0.5% timolol b.i.d. The IOP-lowering effect of COSOPT b.i.d. was approximately 1 mmHg less than that of
concomitant therapy with 2.0% dorzolamide t.i.d. and 0.5% timolol b.i.d.

Open-label extensions of two studies were conducted for up to 12 months. During this period, the IOP-
lowering effect of COSOPT b.i.d. was consistent during the 12 month follow-up period.

INDICATIONS AND USAGE

COSOPT is indicated for the reduction of elevated intraocuiar pressure in patients with open-angle
glaucoma or ocular hypertension who are insufficiently responsive to beta-blockers (failed to achieve
target IOP determined after muitiple measurements over time). The IOP-lowering of COSOPT b.i.d. was
slightly less than that seen with the concomitant administration of 0.5% timolotl b.i.d. and 2.0%
dorzolamide t.i.d. (see CLINICAL PHARMACOLOGY, Clinical Studies).

CONTRAINDICATIONS
COSOPT is contraindicated in patients with (1) bronchial asthma; (2) a history of bronchial asthma; (3)
severe chronic obstructive pulmonary disease (see WARNINGS); (4) sinus bradycardia; (5) second or

third degree atrioventricular block; (6) overt cardiac failure (see WARNINGS); (7) cardiogenic shock; or (8)
hypersensitivity to any component of this product.

NDA 20-869 Cosopt (dorzolamide hydrochloride/timolol maleate ophthalmic solution)
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WARNINGS
Systemic Exposure

COSOPT contains dorzolamide, a sulfonamide, and timolol maleate, a beta-adrenergic blocking agent;
and although administered topically, is absorbed systemically. Therefore, the same types of adverse
reactions that are attributable to sulfonamides and/or systemic administration of beta-adrenergic blocking
agents may occur with topical administration. For example, severe respiratory reactions and cardiac
reactions, including death due to bronchospasm in patients with asthma, and rarely death in association
with cardiac failure, have been reported following systemic or ophthalmic administration of timolol maleate
{see CONTRAINDICATIONS). Fatalities have occurred, although rarely, due to severe reactions to
sulfonamides including Stevens-Johnson syndrome, toxic epidermal necrolysis, fulminant hepatic
necrosis, agranulocytosis, aplastic anemia, and other blood dyscrasias. Sensitization may recur when a
sutfonamide is readministered irrespective of the route of administration. If signs of serious reactions or
hypersensitivity occur, discontinue the use of this preparation.

-

Cardiac Failure

Sympathetic stimulation may be essential for support of the circulation in individuals with diminished
myocardial contractility, and its inhibition by beta-adrenergic receptor blockade may precipitate more
severe failure.

In Patients Without a History of Cardiac Failure continued depression of the myocardium with beta-
blocking agents over a period of time can, in some cases, lead to cardiac failure. At the first sign or
symptom of cardiac failure, COSOPT should be discontinued.

Obstructive Pulmonary Disease

Patients with chronic obstructive pulmonary disease (e.g., chronic bronchitis, emphysema) of mild or
moderate severity, bronchospastic disease, or a history of bronchospastic disease (other than bronchial
asthma or a history of bronchial asthma, in which COSOPT is contraindicated [see
CONTRAINDICATIONS)) shouid, in general, not receive beta-blocking agents, including COSOPT.

Major Surgery

The necessity or desirability of withdrawal of beta-adrenergic blocking agents prior to major surgery is
controversial. Beta-adrenergic receptor blockade impairs the ability of the heart to respond to beta-
adrenergically mediated reflex stimuli. This may augment the risk of general anesthesia in surgical
procedures. Some patients receiving beta-adrenergic receptor blocking agents have experienced
protracted severe hypotension during anesthesia. Difficulty in restarting and maintaining the heartbeat has
also been reported. For these reasons, in patients undergoing elective surgery, some authorities
recommend gradual withdrawal of beta-adrenergic receptor blocking agents.

If necessary during surgery, the effects of beta-adrenergic blocking agents may be reversed by
sufficient doses of adrenergic agonists.

NDA 20-869 Cosopt (dorzolamide hydrochloride/timolol maleate ophthalmic solution)
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Diabetes Mellitus

Beta-adrenergic blocking agents should be administered with caution in patients subject to
spontaneous hypoglycemia or to diabetic patients (especially those with labile diabetes) who are receiving
insufin or oral hypoglycemic agents. Beta-adrenergic receptor blocking agents may mask the signs and
symptoms of acute hypoglycemia.

Thyrotoxicosis

Beta-adrenergic blocking agents may mask certain clinical signs (e.g., tachycardia) of hyperthyroidism.
Patients suspected of developing thyrotoxicosis should be managed carefully to avoid abrupt withdrawal
of beta-adrenergic blocking agents that might precipitate a thyroid storm.

PRECAUTIONS
General .

Dorzolamide has not been studied in patients with severe renal impairment (CrCl < 30 mL/min).
Because dorzolamide and its metabolite are excreted predominantly by the kidney, COSOPT is not
recommended in such patients. -

Dorzolamide has not been studied in patients with hepatic impairment and should therefore be used
with caution in such patients.

While taking beta-blockers, patients with a history of atopy or a history of severe anaphylactic reactions
to a variety of allergens may be more reactive to repeated accidental, diagnostic, or therapeutic challenge
with such allergens. Such patients may be unresponsive to the usual doses of epinephrine used to treat
anaphylactic reactions.

In clinical studies, local ocular adverse effects, primarily conjunctivitis and lid reactions, were reported
with chronic administration of COSOPT. Many of these reactions had the clinical appearance and course
of an allergic-type reaction that resolved upon discontinuation of drug therapy. if such reactions are
observed, COSOPT should be discontinued and the patient evaluated before considering restarting the
drug. (See ADVERSE REACTIONS.)

The management of patients with acute angle-closure glaucoma requires therapeutic interventions in
addition to ocular hypdtensive agents. COSOPT has not been studied in patients with acute angle-closure
glaucoma.

Choroidal detachment after filtration procedures has been reported with the administration of aqueous
suppressant therapy (e.g. timolof).

Beta-adrenergic blockade has been reported to potentiate muscle weakness consistent with certain

myasthenic symptoms (e.g., diplopia, ptosis, and generalized weakness). Timolol has been reported rarely
to increase muscle weakness in some patients with myasthenia gravis or myasthenic symptoms,

NDA 20-869 Cosopt (dorzolamide hydrochioride/timolol maleate ophthalmic solution)
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There have been reports of bacterial keratitis associated with the use of multiple dose containers of
topical ophthalmic products. These containers had been inadvertently contaminated by patients who, in
most cases, had a concurrent comeal disease or a disruption of the ocular epithelial surface. (See
PRECAUTIONS, Information for Patients.)

Information for Patients

Patients with bronchial asthma, a history of bronchial asthma, severe chronic obstructive puimonary
disease, sinus bradycardia, second or third degree atrioventricular block, or cardiac failure should be
advised not to take this product. (See CONTRAINDICATIONS.)

COSOPT contains dorzolamide (which is a sulfonamide) and although administered topically is absorbed
systemically. Therefore the same types of adverse reactions that are attributable to sulfonamides may
occur with topical administration. Patients should be advised that if serious or unusual reactions or signs
of hypersensitivity occur, they should discontinue the use of the product (see WARNINGS).

Patients should be advised that if they develop any ocular reactions, particularly conjunctivitis and lid

~ reactions, they should discontinue use and seek their physician’s advice.

Patients should be instructed to avoid allowing the tip of the dispensing container ta.contact the eye or
surrounding structures.

Patients should also be instructed that ocular solutions, if handled improperly or if the tip of the dispensing
container contacts the eye or surrounding structures, can become contaminated by common bacteria
known to cause ocular infections. Serious damage to the eye and subsequent loss of vision may resuit
from using contaminated solutions. (See PRECAUTIONS, General.)

Patients also should be advised that if they have ocular surgery or develop an intercurrent ocular condition
(e.g., trauma or infection), they should immediately seek their physician's advice concemning the continued
use of the present multidose container.

If more than one topical ophthalmic drug is being used, the drugs should be administered at least ten
minutes apart.

Patients should be advised that COSOPT contains benzalkonium chloride which may be absorbed by soft
contact lenses. Contact lenses should be removed prior to administration of the solution. Lenses may be
reinserted 15 minutes following administration of COSOPT.

Drug Interactions

Carbonic anhydrase inhibitors: There is a potential for an additive effect on the known systemic effects
of carbonic anhydrase inhibition in patients receiving an oral carbonic anhydrase inhibitor and COSOPT.
The concomitant administration of COSOPT and oral carbonic anhydrase inhibitors is not recommended.

Acid-base disturbances: Although acid-base and electrolyte disturbances were not reported in the
clinical trials with dorzolamide hydrochioride ophthaimic solution, these disturbances have been reported
with oral carbonic anhydrase inhibitors and have, in some instances, resulted in drug interactions (e.g.,
toxicity associated with high-dose salicylate therapy). Therefore, the potential for such drug interactions
should be considered in patients receiving COSOPT.
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Beta-adrenergic blocking agents: Patients who are receiving a beta-adrenergic blocking agent orally
and COSOPT should be observed for potential additive effects of beta-biockade, both systemic and on
intraocular pressure. The concomitant use of two topical beta-adrenergic blocking agents is not
recommended.

Calcium antagonists: Caution should be used in the coadministration of beta-adrenergic blocking
agents, such as COSOPT, and oral or intravenous caicium antagonists because of possible
atrioventricular conduction disturbances, left ventricular failure, and hypotension. In patients with impaired
cardiac function, coadministration should be avoided.

Catecholamine-depleting drugs: Close observation of the patient is recommended when a beta-blocker
is administered to patients receiving catecholamine-depleting drugs such as reserpine, because of
possible additive effects and the production of hypotension and/or marked bradycardia, which may resuit
in vertigo, syncope, or postural hypotension.

Digitalis and calcium antagonists: The concomitant use of beta-adrenergic blocking agents with digitalis
and calcium antagonists may have additive effects in prolonging atrioventricular conduction time.

Quinidine: Potentiated systemic beta-blockade (e.g., decreased heart rate) has-been reported during
combined treatment with quinidine and timolol, possibly because quinidine inhibits the metabolism of
timolol via the P-450 enzyme, CYP2DE6.

Injectable Epinephrine: (See PRECAUTIONS, General, Anaphylaxis.)
Carcinogenesis, Mutagenesis, Impairment of Fertility

In a two-year study of dorzolamide hydrochloride administered orally to male and female Sprague-Dawley
rats, urinary bladder papiliomas were seen in male rats in the highest dosage group of 20 mg/kg/day (250
times the recommended human ophthalmic dose). Papillomas were not seen in rats given oral doses
equivalent to approximately 12 times the recommended human ophthalmic dose. No treatment-related
tumors were seen in a 21-month study in female and male mice given oral doses up to 75 mg/kg/day
(~900 times the recommended human ophthalmic dose).

The increased incidence of urinary bladder papillomas seen in the high-dose male rats is a class-effect of
carbonic anhydrase inhibitors in rats. Rats are particularly prone to developing papillomas in response to
foreign bodies, compounds causing crystalluria, and diverse sodium salts.

No changes in bladder urothelium were seen in dogs given oral dorzolamide hydrochloride for one year at
2 mg/kg/day (25 times the recommended human ophthalmic dose) or monkeys dosed topically to the eye
at 0.4 mg/kg/day (~5 times the recommended human ophthalmic dose) for one year.

in a two-year study of timolol maleate administered orally to rats, there was a statistically significant
increase in the incidence of adrenal pheochromocytomas in male rats administered 300 mg/kg/day
(approximately 42,000 times the systemic exposure following the maximum recommended human
ophthalmic dose). Similar differences were not observed in rats administered oral doses equivalent to
approximately 14,000 times the maximum recommended human ophthalmic dose.

In a lifetime oral study of timolol maleate in mice, there were statistically significant increases in the
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incidence of benign and malignant puimonary tumoars, benign uterine polyps and mammary
adenocarcinomas in fernale mice at 500 mg/kg/day, (approximately 71,000 times the systemic exposure
following the maximum recommended human ophthalmic dose), but not at 5 or 50 mg/kg/day
(approximately 700 or 7,000, respectively, times the systemic exposure following the maximum
recommended human ophthaimic dose). In a subsequent study in female mice, in which post-mortem
examinations were limited to the uterus and the lungs, a statistically significant increase in the incidence of
pulmonary tumors was again observed at 500 mg/kg/day.

The increased occurrence of mammary adenocarcinomas was associated with elevations in serum
prolactin which occurred in female mice administered oral timolol at 500 mg/kg/day, but not at doses of 5
or 50 mg/kg/day. An increased incidence of mammary adenocarcinomas in rodents has been associated
with administration of several other therapeutic agents that elevate serum prolactin, but no correlation
between serum prolactin levels and mammary tumors has been established in humans. Furthermore, in
adult human female subjects who received oral dosages of up to 60 mg of timolol maleate (the maximum
recommended human oral dosage), there were no clinically meaningful changes in serum prolactin.

The following tests for mutagenic potential were negative for dorzolamide: (1) in vivo (mouse) cytogenetic
assay; (2) in vitro chromosomal aberration assay; (3) alkaline elution assay; (4) V-79 assay; and (5) Ames
test.

Timolol maleate was devoid of mutagenic potential when tested in vivo (mouse) in the micronucieus test
and cytogenetic assay (doses up to 800 mg/kg) and in vitro in a neoplastic cell transformation assay (up to
100 pg/mL). In Ames tests the highest concentrations of timolol employed, 5,000 or 10,000 ug/plate, were
associated with statistically significant elevations of revertants observed with tester strain TA100 (in seven
replicate assays), but not in the remaining three strains. In the assays with tester strain TA100, no
consistent dose response relationship was observed, and the ratio of test to controi revertants did not
reach 2. A ratio of 2 is usually considered the criterion for a positive Ames test.

Reproduction and fertility studies in rats with either timolol maleate or dorzolamide hydrochloride
demonstrated no adverse effect on male or female fertility at doses up to approximately 100 times the
systemic exposure following the maximum recommended human ophthalmic dose.

Pregnancy

Teratogenic Effects. Pregnancy Category C. Developmental toxicity studies with dorzolamide
hydrochloride in rabbits at oral doses of > 2.5 mg/kg/day (31 times the recommended human ophthalmic
dose) revealed malforrhations of the vertebral bodies. These malformations occurred at doses that caused
metabolic acidosis with decreased body weight gain in dams and decreased fetal weights. No treatment-
related malformations were seen at 1.0 mg/kg/day (13 times the recommended human ophthaimic dose).

Teratogenicity studies with timolol in mice, rats, and rabbits at oral doses up to 50 mg/kg/day (7,000
times the systemic exposure following the maximum recommended human ophthaimic dose)
demonstrated no evidence of fetal malformations. Although delayed fetal ossification was observed at this
dose in rats, there were no adverse effects on postnatal development of offspring. Doses of 1000
mg/kg/day (142,000 times the systemic exposure following the maximum recommended human
ophthalmic dose) were matemotoxic in mice and resulted in an increased number of fetal resorptions.
Increased fetal resorptions were also seen in rabbits at doses of 14,000 times the systemic exposure
following the maximum recommended human ophthaimic dose, in this case without apparent
maternotoxicity.
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There are no adequate and well-controlled studies in pregnant women. COSOPT should be used
during pregnancy only if the potential benefit justifies the potential risk to the fetus.

Nursing Mothers

It is not known whether dorzolamide is excreted in human milk. Timolol maleate has been detected in
human milk following oral and ophthalmic drug administration. Because of the potential for serious
adverse reactions from COSOPT in nursing infants, a decision should be made whether to discontinue
nursing or to discontinue the drug, taking into account the importance of the drug to the mother.

Pediatric Use
Safety and effectiveness in pediatric patients have not been established.
ADVERSE REACTIONS

COSOPT was evaluated for safety in 1035 patients with elevated intraocular pressure treated for open-
angle-glaucoma or ocular hypertension. Approximately 5% of all patients discontinued therapy with
COSOPT because of adverse reactions. The most frequently reported adverse events were taste
perversion [Ditt&r; SoUrofnUsualiiasts).or ocular burning and/or stinging in up to 30% of patients.—
Conjunctival hyperemia, blurred vision, superficial punctate keratitis or eye itching were reported between
5-15% of patients. The following adverse events were reported in 1-5% of patients:

-abdominal pain. back paln
mmm clival®
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The following adverse events have occurred either at low incidence (<1%) during clinical trials or have
been reported during the use of COSOPT in clinical practicey
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Other adverse reactions that have been reported with the individual components are listed below:

Dorzolamide — Allergic/Hypersensitivity: Signs and symptoms of systemic allergic reactions including
angioedema, bronchospasm, pruritus, urticaria; Body as a Whole: Asthenia/fatigue; SKin:;
{CONAtt dermatitis; Special Senses: Signs
and symptoms of ocular allergic reaction, -and transient myopia.

Timolol (ocular administration) — Body as a Whole: Asthenia/fatigue; Cardiovascular:
AIHviNE, syncope, heart block, cerebral
ischemia, worsening of angina pectoris, palpitation, cardiac arrest, pulmonary
edema, claudication, Raynaud’s phenomenon, and cold hands and feet; Digestive: '

BNOorexid; Immunologic: Systemic lupus erythematosus; Nervous System/Psychiatric: Increase in
signs and symptoms of myasthenia gravis, -somnolence, insomnia, nightmares, behavioral
changes and psychic disturbances including <confusion, hallucinations, anxiety, disorientation,
nervousness, and memory loss-; Skin: Alopecia, psoriasiform rash or exacerbation of psoriasis;
Hypersensitivity: Signs and symptoms of §ystemic:allergic reactions, including angioedema, urticaria, and
localized and generalized rash; Respiratory: Bronchospasm (predominantly in patients with pre-existing
bronchospastic disease), respiratory failure;- , Endocrine: Masked symptoms of
hypoglycemia in diabetic patients (see WARNINGS); Special Senses: 2I081S; decreased
comeal sensitivity; cystoid macular edema; visual disturbances including refractive ehanges and diplopia;
pseudopemphigoid; choroidal detachment following filtration surgery (see PRECAUTIONS, General); and
tinnitus; Urogenital: Retroperitoneal fibrosis, decreased libido, impotence, and Peyronie’s disease.

The following additional adverse effects have been reported in clinical experience with ORAL
timolot maleate or other ORAL beta-blocking agents and may be considered potential effects of
ophthaimic timolol maleate: Allergic: Erythematous rash, fever combined with aching and sore throat,
laryngospasm with respiratory distress; Body as a Whole: Extremity pain, decreased exercise tolerance,
weight loss; Cardiovascular: Worsening of arterial insufficiency, vasodilatation; Digestive: Gastrointestinal
pain, hepatomegaly, mesenteric arterial thrombosis, ischemic colitis, Hematologic:
Nonthrombocytopenic purpura; thrombocytopenic purpura, agranulocytosis; Endocrine: Hyperglycemia,
hypoglycemia; Skin: Pruritus, skin irritation, increased pigmentation, sweating; Musculoskeletal: Arthralgia;
Nervous System/Psychiatric: Vertigo, local weakness, diminished concentration, reversible mental
depression progressing to catatonia, an acute reversible syndrome characterized by disorientation for time
and place, emotional lability, slightly clouded sensorium, and decreased performance on
neuropsychometrics; Respiratory: Rales, bronchial obstruction; Urogenital: Urination difficulties.

OVERDOSAGE

There are no human data available on overdosage with COSOPT.
Symptoms consistent with systemic administration of beta-blockers or carbonic anhydrase inhibitors may
occur, including electrolyte imbalance, development of an acidotic state, dizziness, headache, shortness
of breath, bradycardia, bronchospasm, cardiac arrest and possible central nervous system effects. Serum
and electrolyte levels (particularly potassium) and blood pH levels should be monitored (see aiso
ADVERSE REACTIONS). .

A study of patients with renal failure showed that timolo! did not dialyze readily.
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DOSAGE AND ADMINISTRATION
The dose is one drop of COSOPT in the affected eye(s) two times daily.

If more than one topical ophthalmic drug is being used, the drugs should be administered at least ten
minutes apart (see also PRECAUTIONS, Drug Interactions).

HOW SUPPLIED

COSOPT Ophthaimic Solution is a clear, coloriess to nearly colorless, slightly viscous solution.

No. 3628 — COSOPT Ophthalmic Solution is supplied in an OCUMETER®*, a white, opaque, plastic
ophthaimic dispenser with a controlled drop tip as follows:

NDC 0006-3628-03, 5 mL

NDC 0006-3628-10, 10 mL.

Storage .
Store COSOPT between 15 and 25°C (59-77°F). Protect from light.

W
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Cosopt
Dorzolamide hydrochloride-timolol maleate ophthalmic solution

(4S-trans)-4-(ethylamino)-5,6-dihydro-6-methyl-4H-thieno[2,3-
b]thiopyran-2-sulfonamide 7,7-dioxide monohydrochloride, (S)-1-
[(1,1-dimethylethyl)amino]-3-[{4-(4-morpholinyl)-1,2,5-thiadiazol-
3-ylJoxy]-2-propanol maleate (1:1) (salt)

Dorzolamide hydrochloride
Timolol maleate
Sodium citrate dihydrate USP ] _hydroxyethyl
cellulose mannitol sodium hydroxide to
adjust to pH 5.65.

benzalkonium chloride (BAK)

Merck Research Laboratories
Merck & Co., Inc.

West Point, PA 19486

(215) 397-2905

Combination carbonic anhydrase inhibitor (CAI) and B-blocker

COSOPT is indicated for the reduction of elevated intraocular
pressure in patients with open-angle glaucoma or ocular
hypertension who are insufficiently responsive to beta-blockers
(failed to achieve target IOP determined after multiple
measurements over time). The IOP-lowering of COSOPT b.i.d.
was slightly less than that seen with the concomitant
administration of 0.5% timolol b.i.d. and 2.0% dorzolamide t.i.d.
(see CLINICAL PHARMACOLOGY, Clinical Studies).

Revised labeling based on previous review and discussion.
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COSOPT™
(dorzolamide hydrochloride-timolol maleate ophthalmic solution)

Sterile Ophthalmic Solution
DESCRIPTION

COSOPT" (dorzolamide hydrochloridé-timolol maleate ophthalmic solution) is the combination
of a topical carbonic anhydrase inhibitor and a topical beta-adrenergic receptor blocking agent.

Dorzolamide hydrochloride is described chemically as: (45-trans)-4-(ethylamino)-5,6-dihydro-6-
methyl-4H-thieno[2,3-b]thiopyran-2-sulfonamide 7,7-dioxide monohydrochloride. Dorzolamide
hydrochloride is optically active. The specific rotation is:
(a] 25°C . (C=1, water) =~ -17°.
405 nm

Its empirical formula is C1gH16N204S3<HCI and its structural formula is:

Dorzolamide hydrochloride has a molecular weight of 360.91. It is a white to off-white,
crystalline powder, which is soluble in water and slightly soluble in methanol and ethanol.

Timolol maleate is described chemically as: (-)-1-(tert-butylamino)-3-{(4-morpholino-1,2,5-
thiadiazol-3-yl)oxy]-2-propanol maleate (1:1) (salt). Timolol maleate possesses an asymmetric
carbon atom in its structure and is provided as the levo-isomer. The nominal optical rotation of
timolol maleate is:
[a] 25°C in INHC] (C=5)=-12.2°.
405 nm

Its molecular formul.a is C13H24N403S°C4H404 and its structural formula is:

|
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Timolol maleate has a molecular weight of 432.50. It is a white, odorless, crystalline powder
which is soluble in water, methanol, and alcohol. Timolol maleate is stable at room temperature.

COSOPT is supplied as a sterile, isotonic, buffered, slightly viscous, aqueous solution. The pH
of the solution is approximately 5.65, and the osmolarity is 242-323 mOsM. Each mL of
COSOPT contains 20 mg dorzolamide (22.26 mg of dorzolamide hydrochloride) and 5 mg
timolol (6.83 mg timolol maleate). Inactive ingredients are sodium citrate, hydroxyethyl
cellulose, sodium hydroxide, mannitol, and water for injection. Benzalkonium chloride 0.0075%
is added as a preservative.

CLINICAL PHARMACOLOGY
Mechanism of Action

COSOPT is comprised of two components: dorzolamide hydrochloride and timolol maleate.
Each of these two components decreases elevated intraocular pressure, whether or not associated
with glaucoma, by reducing aqueous humor secretion. Elevated intraocularpressure is a major
risk factor in the pathogenesis of optic nerve damage and glaucomatous visual field loss. The
higher the level of intraocular pressure, the greater the likelihood of glaucomatous field loss and
optic nerve damage.

Dorzolamide hydrochloride is an inhibitor of human carbonic anhydrase II. Inhibition of
carbonic anhydrase in the ciliary processes of the eye decreases aqueous humor secretion,
presumably by slowing the formation of bicarbonate ions with subsequent reduction in sodium
and fluid transport. Timolol maleate is a beta, and beta, (non-selective) adrenergic receptor
blocking agent that does not have significant intrinsic sympathomimetic, direct myocardial
depressant, or local anesthetic (membrane-stabilizing) activity. The combined effect of these two
agents administered as COSOPT b.i.d. results in additional intraocular pressure reduction
compared to either component administered alone, but the reduction is not as much as when
dorzolamide t.i.d. and timolol b.i.d. are administered concomitantly (see Clinical Studies).

Pharmacokinetics/Pharmacodynamics

Dorzolamide Hydrochloride

When topically applied, dorzolamide reaches the systemic circulation. To assess the potential for
systemic carbonic anhydrase inhibition following topical administration, drug and metabolite
concentrations in RBCs and plasma and carbonic anhydrase inhibition in RBCs were measured.
Dorzolamide accumulates in RBCs during chronic dosing as a result of binding to CA-II. The
parent drug forms a single N-desethyl metabolite, which inhibits CA-II less potently than the
parent drug but also inhibits CA-I. The metabolite also accumulates in RBCs where it binds
primarily to CA-I. Plasma concentrations of dorzolamide and metabolite are generally below the
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assay limit of quantitation (15nM). Dorzolamide binds moderately to plasma proteins
(approximately 33%).

Dorzolamide is primarily excreted unchanged in the urine; the metabolite also is excreted in
urine. After dosing is stopped, dorzolamide washes out of RBCs nonlinearly, resulting in a rapid
decline of drug concentration initially, followed by a slower elimination phase with a half-life of
about four months.

To simulate the systemic exposure after long-term topical ocular administration, dorzolamide
was given orally to eight healthy subjects for up to 20 weeks. The oral dose of 2 mg b.i.d. closely
approximates the amount of drug delivered by topical ocular administration of dorzolamide 2%
t.i.d. Steady state was reached within 8 weeks. The inhibition of CA-II and total carbonic
anhydrase activities was below the degree of inhibition anticipated to be necessary for a
pharmacological effect on renal function and respiration in healthy individuals.

Timolol Maleate

In a study of plasma drug concentrations in six subjects, the systemic exposure to timolol was
determined following twice daily topical administration of timolol maleate ophthalmic solution
0.5%. The mean peak plasma concentration following morning dosing was 0.46 ng/mL.

Clinical Studies

Clinical studies of 3 to 15 months duration were conducted to compare the IOP-lowering effect

over the course of the day of COSOPT b.1.d. (dosed moming and bedtime) to individually- and

concomitantly-administered 0.5% timolol (b.i.d.) and 2.0% dorzolamide (b.i.d. and t.i.d.). The

IOP-lowering effect of COSOPT b.i.d. was greater (1-3 mmHg) than that of monotherapy with

either 2.0% dorzolamide t.i.d. or 0.5% timolol b.i.d. The IOP-lowering effect of COSOPT b.i.d.

was approximately 1 mmHg less than that of concomitant therapy with 2.0% dorzolamide t.i.d.
and 0.5% timolol b.i.d.

Open-label extensions of two studies were conducted for up to 12 months. During this period,
the IOP-lowering effect of COSOPT b.i.d. was consistent during the 12 month follow-up period.

INDICATIONS AND USAGE

COSORPT is indicated for the reduction of elevated intraocular pressure in patients with open-
angle glaucoma or ocular hypertension who are insufficiently responsive to beta-blockers (failed
to achieve target JOP determined after multiple measurements over time). The IOP-lowering of
COSOPT b.i.d. was slightly less than that seen with the concomitant administration of 0.5%
timolo! b.i.d. and 2.0% dorzolamide t.i.d. (see CLINICAL PHARMACOLOGY, Clinical
Studies).
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CONTRAINDICATIONS

COSOPT is contraindicated in patients with (1) bronchial asthmaj; (2) a history of bronchial
asthma,; (3) severe chronic obstructive pulmonary disease (see WARNINGS); (4) sinus
bradycardia; (5) second or third degree atrioventricular block; (6) overt cardiac failure (see
WARNINGS); (7) cardiogenic shock; or (8) hypersensitivity to any component of this product.

WARNINGS
Systemic Exposure

COSOPT contains dorzolamide, a sulfonamide, and timolol maleate, a beta-adrenergic blocking
agent; and although administered topically, is absorbed systemically. Therefore, the same types
of adverse reactions thaf are attributable to sulfonamides and/or systemic administration of beta-
adrenergic blocking agents may occur with topical administration. For example, severe
respiratory reactions and cardiac reactions, including death due to bronchospasm in patients with
asthma, and rarely death in association with cardiac failure, have been reported following
systemic or ophthalmic administration of timolol maleate (see CONTRAINDICATIONS).
Fatalities have occurred, although rarely, due to severe reactions to sulfonamides including
Stevens-Johnson syndrome, toxic epidermal necrolysis, fulminant hepatic necrosis,
agranulocytosis, aplastic anemia, and other blood dyscrasias. Sensitization may recur when a
sulfonamide is readministered irrespective of the route of administration. If signs of serious
reactions or hypersensitivity occur, discontinue the use of this preparation.

Cardiac Failure

Sympathetic stimulation may be essential for support of the circulation in individuals with
diminished myocardial contractility, and its inhibition by beta-adrenergic receptor blockade may
precipitate more severe failure.

In Patients Without a History of Cardiac Failure continued depression of the myocardium with
beta-blocking agents over a period of time can, in some cases, lead to cardiac failure. At the first
sign or symptom of cardiac failure, COSOPT should be discontinued.

Obstructive Pulmonary Disease

Patients with chronic obstructive pulmonary disease (e.g., chronic bronchitis, emphysema) of
mild or moderate severity, bronchospastic disease, or a history of bronchospastic disease (other
than bronchial asthma or a history of bronchial asthma, in which COSOPT is contraindicated
[see CONTRAINDICATIONS]) should, in general, not receive beta-blocking agents, including
COSOPT.
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Major Surgery

The necessity or desirability of withdrawal of beta-adrenergic blocking agents prior to major
surgery is controversial. Beta-adrenergic receptor blockade impairs the ability of the heart to
respond to beta-adrenergically mediated reflex stimuli. This may augment the risk of general
anesthesia in surgical procedures. Some patients receiving beta-adrenergic receptor blocking
agents have experienced protracted severe hypotension during anesthesia. Difficulty in restarting
and maintaining the heartbeat has also been reported. For these reasons, in patients undergoing
elective surgery, some authorities recommend gradual withdrawal of beta-adrenergic receptor
blocking agents.

If necessary during surgery, the effects of beta-adrenergic blocking agents may be reversed by
sufficient doses of adrenergic agonists.

Diabetes Mellitus

Beta-adrenergic blocking agents should be administered with caution in patiénts subject to
spontaneous hypoglycemia or to diabetic patients (especially those with labile diabetes) who are
receiving insulin or oral hypoglycemic agents. Beta-adrenergic receptor blocking agents may
mask the signs and symptoms of acute hypoglycemia.

Thyrotoxicosis
Beta-adrenergic blocking agents may mask certain clinical signs (e.g., tachycardia) of
hyperthyroidism. Patients suspected of developing thyrotoxicosis should be managed carefully to

avoid abrupt withdrawal of beta-adrenergic blocking agents that might precipitate a thyroid
storm.

PRECAUTIONS

General -

Dorzolamide has not been studied in patients with severe renal impairment (CrCl < 30 mL/min).
Because dorzolamide and its metabolite are excreted predominantly by the kidney, COSOPT is

not recommended in such patients.

Dorzolamide has not been studied in patients with hepatic impairment and should therefore be
used with caution in such patients.

NDA 20-869 Cosopt (dorzolamide hydrochloride/timolol maleate ophthalmic solution)



While taking beta-blockers, patients with a history of atopy or a history of severe anaphylactic
reactions to a variety of allergens may be more reactive to repeated accidental, diagnostic, or
therapeutic challenge with such allergens. Such patients may be unresponsive to the usual doses
of epinephrine used to treat anaphylactic reactions.

In clinical studies, local ocular adverse effects, primarily conjunctivitis and lid reactions, were
reported with chronic administration of COSOPT. Many of these reactions had the clinical
appearance and course of an allergic-type reaction that resolved upon discontinuation of drug
therapy. If such reactions are observed, COSOPT should be discontinued and the patient
evaluated before considering restarting the drug. (See ADVERSE REACTIONS.)

The management of patients with acute angle-closure glaucoma requires therapeutic
interventions in addition to ocular hypotensive agents. COSOPT has not been studied in patients
with acute angle-closure glaucoma.

Choroidal detachment after filtration procedures has been reported with the administration of
aqueous suppressant therapy (e.g. timolol). -

Beta-adrenergic blockade has been reported to potentiate muscle weakness consistent with
certain myasthenic symptoms (e.g., diplopia, ptosis, and generalized weakness). Timolol has
been reported rarely to increase muscle weakness in some patients with myasthenia gravis or
myasthenic symptoms.

There have been reports of bacterial keratitis associated with the use of multiple dose containers
of topical ophthalmic products. These containers had been inadvertently contaminated by
patients who, in most cases, had a concurrent corneal disease or a disruption of the ocular
epithelial surface. (See PRECAUTIONS, Information for Patients.)

Information for Patients

Patients with bronchial asthma, a history of bronchial asthma, severe chronic obstructive
pulmonary disease, sinus bradycardia, second or third degree atrioventricular block, or cardiac
failure should be advised not to take this product. (See CONTRAINDICATIONS.)

COSOPT contains dorzolamide (which is a sulfonamide) and although administered topically is
absorbed systemically. Therefore the same types of adverse reactions that are attributable to
sulfonamides may occur with topical administration. Patients should be advised that if serious or
unusual reactions or signs of hypersensitivity occur, they should discontinue the use of the
product (see WARNINGS).

Patients should be advised that if they develop any ocular reactions, particularly conjunctivitis
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and lid reactions, they should discontinue use and seek their physician's advice.

Patients should be instructed to avoid allowing the tip of the dispensing container to contact the
eye or surrounding structures.

Patients should also be instructed that ocular solutions, if handled improperly or if the tip of the
dispensing container contacts the eye or surrounding structures, can become contaminated by
common bacteria known to cause ocular infections. Serious damage to the eye and subsequent
loss of vision may result from using contaminated solutions. (See PRECAUTIONS, General.)

Patients also should be advised that if they have ocular surgery or develop an intercurrent ocular
condition (e.g., trauma or infection), they should immediately seek their physician's advice
concerning the continued use of the present multidose container.

If more than one topical ophthalmic drug is being used, the drugs should be administered at least
ten minutes apart.

Patients should be advised that COSOPT contains benzalkonium chloride which may be
absorbed by soft contact lenses. Contact lenses should be removed prior to administration of the
solution. Lenses may be reinserted 15 minutes following administration of COSOPT.

Drug Interactions

Carbonic anhydrase inhibitors: There is a potential for an additive effect on the known systemic
effects of carbonic anhydrase inhibition in patients receiving an oral carbonic anhydrase inhibitor
and COSOPT. The concomitant administration of COSOPT and oral carbonic anhydrase
inhibitors is not recommended.

Acid-base disturbances: Although acid-base and electrolyte disturbances were not reported in the
clinical trials with dorzolamide hydrochloride ophthalmic solution, these disturbances have been
reported with oral carbonic anhydrase inhibitors and have, in some instances, resulted in drug
interactions (e.g., toxicity associated with high-dose salicylate therapy). Therefore, the potential
for such drug interactions should be considered in patients receiving COSOPT.

Beta-adrenergic blocking agents: Patients who are receiving a beta-adrenergic blocking agent
orally and COSOPT should be observed for potential additive effects of beta-blockade, both
systemic and on intraocular pressure. The concomitant use of two topical beta-adrenergic
blocking agents is not recommended.

Calcium antagonists: Caution should be used in the coadministration of beta-adrenergic blocking
agents, such as COSOPT, and oral or intravenous calcium antagonists because of possible
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atrioventricular conduction disturbances, left ventricular failure, and hypotension. In patients
with impaired cardiac function, coadministration should be avoided.

Catecholamine-depleting drugs: Close observation of the patient is recommended when a beta-
blocker is administered to patients receiving catecholamine-depleting drugs such as reserpine,
because of possible additive effects and the production of hypotension and/or marked
bradycardia, which may result in vertigo, syncope, or postural hypotension.

Digitalis and calcium antagonists: The concomitant use of beta-adrenergic blocking agents with
digitalis and calcium antagonists may have additive effects in prolonging atrioventricular
conduction time.

Quinidine: Potentiated systemic beta-blockade (e.g., decreased heart rate) has been reported
during combined treatment with quinidine and timolol, possibly because quinidine inhibits the
metabolism of timolol via the P-450 enzyme, CYP2DS6.

Injectable Epinephrine: (See PRECAUTIONS, General, Anaphylaxis.) -
Carcinogenesis, Mutagenesis, Impairment of Fertility

In a two-year study of dorzolamide hydrochloride administered orally to male and female
Sprague-Dawley rats; urinary bladder papillomas were seen in male rats in the highest dosage
group of 20 mg/kg/day (250 times the recommended human ophthalmic dose). Papillomas were
not seen in rats given oral doses equivalent to approximately 12 times the recommended human
ophthalmic dose. No treatment-related tumors were seen in a 21-month study in female and male
mice given oral doses up to 75 mg/kg/day (~900 times the recommended human ophthalmic
dose).

The increased incidence of urinary bladder papillomas seen in the high-dose male rats is a class-
effect of carbonic anhydrase inhibitors in rats. Rats are particularly prone to developing
papillomas in response to foreign bodies, compounds causing crystalluria, and diverse sodium
salts.

No changes in bladder urothelium were seen in dogs given oral dorzolamide hydrochloride for
one year at 2 mg/kg/day (25 times the recommended human ophthalmic dose) or monkeys dosed
topically to the eye at 0.4 mg/kg/day (~5 times the recommended human ophthalmic dose) for
one year.

In a two-year study of timolol maleate administered orally to rats, there was a statistically

significant increase in the incidence of adrenal pheochromocytomas in male rats administered
300 mg/kg/day (approximately 42,000 times the systemic exposure following the maximum
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recommended human ophthalmic dose). Similar differences were not observed in rats
administered oral doses equivalent to approximately 14,000 times the maximum recommended
human ophthalmic dose.

In a lifetime oral study of timolol maleate in mice, there were statistically significant increases in
the incidence of benign and malignant pulmonary tumors, benign uterine polyps and mammary
adenocarcinomas in female mice at 500 mg/kg/day, (approximately 71,000 times the systemic
exposure following the maximum recommended human ophthalmic dose), but not at 5 or 50
mg/kg/day (approximately 700 or 7,000, respectively, times the systemic exposure following the
maximum recommended human ophthaimic dose). In a subsequent study in female mice, in
which post-mortem examinations were limited to the uterus and the lungs, a statistically
significant increase in the incidence of pulmonary tumors was again observed at 500 mg/kg/day.

The increased occurrence of mammary adenocarcinomas was associated with elevations in serum
prolactin which occurred in female mice administered oral timolol at 500 mg/kg/day, but not at
doses of 5 or 50 mg/kg/day. An increased incidence of mammary adenocarcinomas in rodents
has been associated with administration of several other therapeutic agents that elevate serum
prolactin, but no correlation between serum prolactin levels and mammary tumors has been
established in humans. Furthermore, in adult human female subjects who received oral dosages
of up to 60 mg of timolol maleate (the maximum recommended human oral dosage), there were
no clinically meaningful changes in serum prolactin.

The following tests for mutagenic potential were negative for dorzolamide: (1) in vivo (mouse)
cytogenetic assay; (2) in vitro chromosomal aberration assay; (3) alkaline elution assay; (4) V-79
assay; and (5) Ames test.

Timolol maleate was devoid of mutagenic potential when tested in vivo (mouse) in the
micronucleus test and cytogenetic assay (doses up to 800 mg/kg) and in vitro in a neoplastic cell
transformation assay (up to 100 pg/mL). In Ames tests the highest concentrations of timolol
employed, 5,000 or 10,000 pg/plate, were associated with statistically significant elevations of
revertants observed with tester strain TA100 (in seven replicate assays), but not in the remaining
three strains. In the assays with tester strain TA100, no consistent dose response relationship was
observed, and the ratio of test to control revertants did not reach 2. A ratio of 2 is usually
considered the criterion for a positive Ames test.

Reproduction and fertility studies in rats with either timolol maleate or dorzolamide
hydrochloride demonstrated no adverse effect on male or female fertility at doses up to
approximately 100 times the systemic exposure following the maximum recommended human
ophthalmic dose.
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Pregnancy

Teratogenic Effects. Pregnancy Category C. Developmental toxicity studies with dorzolamide
hydrochloride in rabbits at oral doses of 2 2.5 mg/kg/day (31 times the recommended human
ophthalmic dose) revealed malformations of the vertebral bodies. These malformations occurred
at doses that caused metabolic acidosis with decreased body weight gain in dams and decreased
fetal weights. No treatment-related malformations were seen at 1.0 mg/kg/day (13 times the
recommended human ophthalmic dose).

Teratogenicity studies with timolol in mice, rats, and rabbits at oral doses up to 50 mg/kg/day
(7,000 times the systemic exposure following the maximum recommended human ophthalmic
dose) demonstrated no evidence of fetal malformations. Although delayed fetal ossification was
observed at this dose in rats, there were no adverse effects on postnatal development of offspring.
Doses of 1000 mg/kg/day (142,000 times the systemic exposure following the maximum
recommended human ophthalmic dose) were matemnotoxic in mice and resulted in an increased
number of fetal resorptions. Increased fetal resorptions were also seen in rabbits at doses of
14,000 times the systemic exposure following the maximum recommended human ophthalmic
dose, in this case without apparent matemotoxicity.

There are no adequate and well-controlled studies in pregnant women. COSOPT should be used
during pregnancy only if the potential benefit justifies the potential risk to the fetus.

Nursing Mothers

It is not known whether dorzolamide is excreted in human milk. Timolol maleate has been
detected in human milk following oral and ophthalmic drug administration. Because of the
potential for serious adverse reactions from COSOPT in nursing infants, a decision should be
made whether to discontinue nursing or to discontinue the drug, taking into account the
importance of the drug to the mother.

Pediatric Use

Safety and effectiveness in pediatric patients have not been established.

ADVERSE REACTIONS

COSOPT was evaluated for safety in 1035 patients with elevated intraocular pressure treated for
open-angle-glaucoma or ocular hypertension. Approximately 5% of all patients discontinued
therapy with COSOPT because of adverse reactions. The most frequently reported adverse events
were taste perversion (bitter, sour, or unusual taste) or ocular burning and/or stinging in up to

30% of patients. Conjunctival hyperemia, blurred vision, superficial punctate keratitis or eye
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itching were reported between 5-15% of patients. The following adverse events were reported in
1-5% of patients: abdominal pain, back pain, blepharitis, bronchitis, cloudy vision, conjunctival
discharge, conjunctival edema, conjunctival follicles, conjunctival injection, conjunctivitis,
corneal erosion, corneal staining, cortical lens opacity, cough, dizziness, dryness of eyes,
dyspepsia, eye debris, eye discharge, eye pain, eye tearing, eyelid edema, eyelid erythema, eyelid
exudate/scales, eyelid pain or discomfort, foreign body sensation, glaucomatous cupping,
headache, hypertension, influenza, lens nucleus coloration, lens opacity, nausea, nuclear lens
opacity, pharyngitis, post-subcapsular cataract, sinusitis, upper respiratory infection, urinary tract
infection, visual field defect, vitreous detachment.

The following adverse events have occurred either at low incidence (<1%) during clinical trials
or have been reported during the use of COSOPT in clinical practice where these events were
reported voluntarily from a population of unknown size and frequency of occurrence cannot be
determined precisely. They have been chosen for inclusion based on factors such as seriousness,
frequency of reporting, possible causal connection to COSOPT, or a combination of these
factors: bradycardia, cardiac failure, chest pain, cerebral vascular accident, depression, diarrhea,
dry mouth, dyspnea, hypotension, iridocyclitis, myocardial infarction, nasat congestion, skin
rashes, paresthesia, photophobia, urolithiasis and vomiting.

Other adverse reactions that have been reported with the individual components are listed below:

Dorzolamide — Allergic/Hypersensitivity: Signs and symptoms of systemic allergic reactions
including angioedema, bronchospasm, pruritus, urticaria; Body as a Whole: Asthenia/fatigue;
Skin: Contact dermatitis; Special Senses: Signs and symptoms of ocular allergic reaction, and
transient myopia.

Timolol (ocular administration) — Body as a Whole: Asthenia/fatigue; Cardiovascular:
Arrhythmia, syncope, heart block, cerebral ischemia, worsening of angina pectoris, palpitation,
cardiac arrest, pulmonary edema, claudication, Raynaud’s phenomenon, and cold hands and feet;
Digestive: Anorexia; Immunologic: Systemic lupus erythematosus; Nervous System/Psychiatric:
Increase in signs and symptoms of myasthenia gravis, somnolence, insomnia, nightmares,
behavioral changes and psychic disturbances including confusion, hallucinations, anxiety,
disorientation, nervousness, and memory loss; Skin: Alopecia, psoriasiform rash or exacerbation
of psoriasis; Hypersensitivity: Signs and symptoms of systemic allergic reactions, including
angioedema, urticaria, and localized and generalized rash; Respiratory: Bronchospasm
(predominantly in patients with pre-existing bronchospastic disease), respiratory failure;
Endocrine: Masked symptoms of hypoglycemia in diabetic patients (see WARNINGS); Special
Senses: Ptosis; decreased comeal sensitivity; cystoid macular edema; visual disturbances
including refractive changes and diplopia; pseudopemphigoid; choroidal detachment following
filtration surgery (see PRECAUTIONS, General); and tinnitus; Urogenital: Retroperitoneal
fibrosis, decreased libido, impotence, and Peyronie’s disease.
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The following additional adverse effects have been reported in clinical experience with ORAL
timolol maleate or other ORAL beta-blocking agents and may be considered potential effects of
ophthaimic timolol maleate: Allergic: Erythematous rash, fever combined with aching and sore
throat, laryngospasm with respiratory distress; Body as a Whole: Extremity pain, decreased
exercise tolerance, weight loss; Cardiovascular: Worsening of arterial insufficiency,
vasodilatation; Digestive: Gastrointestinal pain, hepatomegaly, mesenteric arterial thrombosis,
ischemic colitis; Hematologic: Nonthrombocytopenic purpura; thrombocytopenic purpura,
agranulocytosis; Endocrine: Hyperglycemia, hypoglycemia; Skin: Pruritus, skin irritation,
increased pigmentation, sweating; Musculoskeletal: Arthralgia; Nervous System/Psychiatric:
Vertigo, local weakness, diminished concentration, reversible mental depression progressing to
catatonia, an acute reversible syndrome characterized by disorientation for time and place,
emotional lability, slightly clouded sensorium, and decreased performance on
neuropsychometrics; Respiratory: Rales, bronchial obstruction; Urogenital: Urination
difficulties.

OVERDOSAGE -

There are no human data available on overdosage with COSOPT.

Symptoms consistent with systemic administration of beta-blockers or carbonic anhydrase
inhibitors may occur, including electrolyte imbalance, development of an acidotic state,
dizziness, headache, shortness of breath, bradycardia, bronchospasm, cardiac arrest and possible
central nervous system effects. Serum electrolyte levels (particularly potassium) and blood pH
levels should be monitored (see also ADVERSE REACTIONS).

A study of patients with renal failure showed that timolol did not dialyze readily.

DOSAGE AND ADMINISTRATION

The dose is one drop of COSOPT in the affected eye(s) two times daily.

If more than one topical ophthalmic drug is being used, the drugs should be administered at least
ten minutes apart (see also PRECAUTIONS, Drug Interactions).
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HOW SUPPLIED
COSOPT Ophthalmic Solution is a clear, colorless to nearly colorless, slightly viscous solution.

No. 3628 — COSOPT Ophthalmic Solution is supplied in an OCUMETER®*, a white, opaque,
plastic ophthalmic dispenser with a controlled drop tip as follows:

NDC 0006-3628-03, 5 mL
NDC 0006-3628-10, 10 mL.

Storage
Store COSOPT between 15 and 25°C (59-77°F). Protect from light.
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Recommendations

NDA 20-869, Cosopt (dorzolamide hydrochloride/timolol maleate ophthalmic solution)
is recommended for approval for the reduction of elevated intraocular pressure in patients
with open-angle glaucoma or ocular hypertension who are insufficiently responsive to
beta-blockers (failed to achieve target IOP determined after multiple measurements over
time).

Wiley A. Chambers, M.D.
Medical Officer, Ophthalmology
cc: Orig NDA 20-869
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